Lack of mutagenic and toxic effects of low dose potassium bromate on kidneys in the Big Blue rat.
Potassium bromate (KBrO3) has been classified as a genotoxic carcinogen based on positive results in the Ames test, and chromosome aberration and micronucleus tests. The purpose of the present study was to investigate the dose-response relationship for in vivo mutagenic and toxic effects of KBrO3 in the kidneys of Big Blue rats. In experiment 1, male Big Blue rats were divided into 8 groups. KBrO3 was dissolved in tap water and administered to groups 1-8 at concentrations of 0, 0.02, 0.2, 2, 8, 30, 125 and 500 ppm, respectively, for 16 weeks. Experiment 2 was performed to investigate the effects of KBrO3 at the 0.002 ppm dose approximately contained in the tap water on rat kidneys. Ten Big Blue rats were divided into 2 groups and given distilled water and tap water, respectively, for 16 weeks. In experiment 1, treatment with 500 ppm KBrO3 significantly increased the mutant and total mutation frequencies and frequency of GC to TA transversion of the lacI gene in the kidney compared to non-treatment control group, but 125 ppm and lower doses of KBrO3 had no effects. Histopathologically, renal toxic changes were observed in groups administered KBrO3 at 30 ppm or higher in a dose-dependent manner. PCNA positive cell indices in renal tubular cells were significantly increased in the kidney at doses of 125 and 500 ppm, but not at 30 ppm or lower doses, as compared to the control group. Furthermore, 8-hydroxy-2'-deoxyguanosine formation, a marker of oxidative stress, was significantly increased at 500 ppm. In experiment 2, there were no differences in any parameter between the distilled water and tap water groups. These results suggest the existence of no-effect levels for in vivo mutagenic and toxic effects, proliferation stimulus, and oxidative stress of KBrO3 in rat kidneys.